a b s t r a c t
The distribution of HIV infection among different groups in Sumy region is expounded in this article. The most infected people in this region were men with the age range of 18-29 years. Sumy region is relatively stable in relation to distribution of the epidemic. There is a trend involving women in the epidemic process, demonstrating an increase in sexual transmission and high rates of infected prisoners. However, the intravenous drugs users (IDUs) remain the highest risk of infection. HIV infection is one of the major social and health problem in a low and middle income countries of the world [1, 2] . Taking Ukraine as a case study, the epidemic process of HIV infection increases drastically yearly [3] . This has become one of the most important challenges in the healthcare sector in the country [4] . In the North-Eastern part of Ukraine the incidence of HIV/AIDS is becoming common when compared with the data of the previous years. As of 01/01/2012 1729 HIV-infected persons were registered in Sumy region, in which 409 people were diagnosed with AIDS, making the prevalence of HIV infection to be 148.5 per 100,000 population and the prevalence of AIDS to be 35.12 per 100,000 population. Compared to 2005, the number of officially registered with the firstever diagnosis of HIV infection in 2011 increased by 2.2 times and amounted to 203 people (17.4 per 100,000 population) [3] . The incidence of AIDS has also increased from 4.3 per 100,000 population in 2008 to 5.5 in 2009 (growth rate 27.7%) [5, 6] . In 2011, 17 people whom are resident of the North-Eastern part of Ukraine died of AIDS related diseases giving the rate of 1.4 per 100,000 population [3] .
Aim of study
The aim of this study was to outline the prevalence of HIV infection among different populations of North-Eastern region of Ukraine and to identify trend of epidemic process in this region.
Materials and methods
Work is performed using epidemiological, serological and statistical research methods based on the Sumy Regional Centre for Disease Prevention and Control of HIV/AIDS. A retrospective analysis of statistical data is conducted on the spread of HIV among injecting drug users (IDUs), people with sexually transmitted diseases (STDs), people with multiple sexual partners, including men, who have sex with other men (MSPs), blood donors, pregnant women, people who has been deprived of their liberty, patients screened for clinical indications (PSCI). To assess the epidemiological situation in the groups listed above the rate of newly diagnosed HIV infected people based on 100,000 population in the region, the correlations between newly diagnosed HIV infected patients and the number of screening tests, the significant difference between the regional indices and national average data was considered.
Results and discussion
During the observation period of 2001-2010 the rate of HIV infection among injecting drug users in Sumy region was below the national average data (Table 1) , which may indicate a more favorable situation for the epidemic spread of HIV among this risk group. In 2010 the number of newly diagnosed HIV patients among IDUs to 100,000 population in the region was 4.3 times lower than those in Ukraine.
Recorded a downward trend of IDUs from the first-ever diagnosis of HIV infection indicates a decrease in the value of an epidemic of parenteral transmission in consequence of injecting drug use. As can be seen from Table 2 (Table 1) , which may indicate a low prevalence of HIV among this contingent in the region.
In 2010, the number of newly diagnosed HIV-infected patients with sexually transmitted diseases per 100,000 people in Sumy was 5.2 times lower than the average in Ukraine. In recent years, the situation with the spread of infection among this group may be characterized as relatively stable: for example, from 2005 to 2008, the proportion of individuals with antibodies to HIV1/2 in STDs among the total number of identified HIV-positive individuals is at the same level and ranged 2.04-2.7% (Table 2 ).
In (Table 1) . In 2010, the number of newly diagnosed HIV-infected patients with MSPs per 100,000 people in Sumy region was 5.2 times lower than the national average. Percentage of people with the first-ever diagnosis of HIV infection in this risk group among the total number of identified HIV-positive people over the years of the study ranged from 2.24 to 10.53% ( Table 2) .
The level of regional screening studies for antibodies to HIV1/2 among prisoners increased from 10.62 per 100,000 population in 2005 to 23.73 in 2008, and although it remains below the nationwide results for the entire period of observation. The index of first identified HIV-infected persons in prison increased from 1.32 per 100,000 population in 2002 to 2.78 in 2008, but was in 2-3.3 times lower than that of all over Ukraine percentage (Table 1 ). This can be explained by the 1.3-4.4 times less than the number of prisoners surveyed at 100,000 population for the relevant national average value. Between the index of newly diagnosed HIV-infected individuals from prison in Sumy region and the number of surveyed shows a direct strong correlation (r = 0.74, p < 0.05). Analysis of the proportion of the different ways of infection in the group of prisoners does not exist.
As can be seen from Table 2 , the proportion of persons from prisons among the total number of HIV-infected individuals increased by 2. First time identified HIV-infected blood donors were significantly 5-32 times lower than the national numbers, which indicates a low prevalence of HIV among this contingent (Table 1) . In 2010, the number of newly diagnosed HIV-infected donors per 100,000 population in the region was 5.9 times less than the average in Ukraine. However, against the background of reducing the total number of blood donation rate of HIV-infected donors have a tendency to increase.
Among the newly diagnosed HIV-infected pregnant women the figure was 3.5-6 times lower than the average in the country, but every year there is a clear increase by 5 times -from the minimum value in 2001 to a maximum in 2008 (Table 1) . In 2010, the number of newly diagnosed women with antibodies to HIV1/2 to 100,000 people in the region was 3.9 times lower than all over Ukraine. Between the index of newly diagnosed HIV-infected pregnant women and the number of surveys (per 100,000 population) was a direct strong correlation (r = 0.81, p < 0.05). Proportion of HIV-infected pregnant women in the total number of identified HIV-positive people in 2006 increased by 1.7 times ( Table 2 ). This indicates a worsening in the spread of HIV among sexually active people in the region.
It shows an increase in the number of HIV-positive patients who were examined for the presence of clinical signs of HIV infection ( Table 2 ). The percentage of people with antibodies to HIV1/2 of this group among the total number of identified HIV-positive people has grown over time and was highest during the observation period in 2010 -34.5%. The index for first time identified HIV-infected people among the groups surveyed for clinical indications were less than all over Ukraine values (Table 1) , but its growth is observed from the minimum value (0.39) in 2003 to a maximum (3.62) -in 2008. Meanwhile, the first indicator of HIV-infected and the number of surveys found a direct strong correlation (r = 0.93, p < 0.01).
On studying the age structure, it revealed that newly diagnosed HIV-infected group was dominated by people aged 18-29 years, which amounted to 59.12% (Fig. 1) . Substantial share in the epidemic process took people of 30-39 years (31.58%). Emphasis is placed on performance in the epidemic process involving persons under 18 years among IDUs, pregnant women, prisoners and persons with MSPs. Number of individuals with antibodies to HIV 1/2 from 18 to 40 years was 90.7%, which exceeds the average age statistical figure in Ukraine.
There is a dominant male among HIV-infected persons in most groups studied above (IDUs, prisoners, PSCI and blood donors). Table 2 The share of persons with antibodies to HIV1/2 study groups in the total structure of HIV-infected persons. 
29,51% 70,49%
Female Male observed a slight predominance of females. In the region the percentage of HIV-infected males among the total number of HIVpositive was 70.49% and was significantly higher than the national average. The number of females was 2.4 times lower (Fig. 2 ).
Conclusions
1. Among the regions of Ukraine, North-Eastern region is relatively prosperous and better area in terms of newly diagnosed HIVinfected persons, but there are prerequisites for the development of the epidemic process of HIV infection among the general population. This situation can be attributed to several factors. First of all, Sumy region -a region with a low industrial potential, which promotes migration of young working population in other developed regions of the country. Also, it should be noted, lower income of citizens, which results in the preservation of the traditional way of life and a lower level of drug addiction.
2. Despite a decline in the proportion of parenteral transmission, the largest proportion of HIV-infected persons during the years is recorded among this group. 3. There is an increase rate of HIV infected patient among prisoners, despite to limited screening to HIV infection in this group. 4. Along with an increase in screening studies conducted in the presence of antibodies to HIV1/2 in PSCI, there is an increasing rate of newly diagnosed HIV-positive persons. 5. There is a tendency of increase in the number of women with antibodies to HIV1/2 and the active involvement of the female population of Sumy region in the epidemic process. 6. Men aged 18-29 years dominated among newly diagnosed HIVinfected people. 7. Due to the increase in HIV-infected individuals in the population field, there is a need to focus more on educational effort to build a model of safe behavior among high risk groups, such as IDUs, prisoners, persons with MSPs and STDs. 8. The above results indicate the need for an ongoing program of HIV preventive measures among the people.
